Selective ability of S-phase cell extracts to dephosphorylate SV40 large T antigen in vitro.
Simian virus 40 (SV40) large tumor antigen (T) is an oncoprotein whose biological and biochemical functions appear to be modulated by phosphorylation. Recently, SV40 DNA replication in vitro has been shown to be activated by dephosphorylation involving the activity of a serine/threonine phosphoprotein phosphatase belonging to the type 2A class (PP2A) [Virshup, D.M., Kauffman, M.G. & Kelly, T.J. (1989) EMBO J., 8, 3891-3898]. To address the question of how specificity of PP2A activity towards T is regulated, an in vitro assay to study the process of T dephosphorylation was developed. Unlabeled extracts from cells enriched for various stages of the cell cycle were incubated with 32P-labeled, immunocomplexed T. Extracts from a population of cells enriched for S phase demonstrated a selective ability to dephosphorylate this labeled protein when compared with extracts prepared from G1- and M-phase cells. The time course of release from growth arrest demonstrated that this T-specific phosphatase activity occurred at the onset of host-cell DNA synthesis. In contrast, when using 32P-labeled phosphorylase a as the substrate, phosphatase activity appeared to be present throughout the cell cycle. The data presented here are consistent with the notion that PP2A activity towards T is regulated in a cell cycle-dependent manner.